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Experimental Section
Materials and instrumentation
Materials:
All reagents were purchased from Sigma-Aldrich and used without further purification unless otherwise noted. N,N-Dimethylacrylamide (DMAC) was purified by vacuum distillation under reduced pressure before use. N-Isopropylacrylamide (NIPAM) was purified by recrystallizing twice from a mixture of toluene/hexane (60:40, v/v) and was dried under vacuum for 24h before use. The primary radical source used in all polymerizations was 2,2'-azobis(isobutyronitrile) (AIBN, > 98%, Fluka), which was recrystallized before RAFT polymerization.
Compounds NaphtAm, 1 TTF-CTA 2 and CBPQT 4+ , 4Cl -3 were prepared according to literature procedures.
Instrumentation:
1 H NMR experiments were carried out on a Bruker Advance 400 spectrometer.
UV-Vis measurements were carried out on a Varian Cary 50 Scan UV/vis spectrophotometer equipped with a single cell Peltier temperature controller.
Size exclusion chromatography (SEC). The number-average molar masses (Mn), the weightaverage molar masses (Mw), and the dispersities (Đ = Mw/Mn) of the TTF-PNIPAM was determined by SEC. Measurements were performed in DMF (+ LiBr, 1 g L -1 ) at 60 °C, at a flow rate of 0.8 mL min -1 and at a polymer concentration of 5 mg mL -1 after filtration through a 0.22 μm pore-size membrane. The chromatography was carried out on two PSS GRAM 1000 Å columns (8  300 mm; separation limits: 1 to 1000 kg mol -1 ) and one PSS GRAM 30 Å (8  300 mm; separation limits: 0.1 to 10 kg mol -1 ) coupled with three detectors (Viscotek, TDA
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Isothermal titration calorimetry (ITC) experiments were performed using a nano-ITC titration calorimeter from TA Instruments with a standard sample cell volume of 1 mL at 8 °C.
A 250 μL injection syringe was used with stirring at 400 rpm. TTF-PNIPAM (0.22 mM) was dissolved in deionized water and the solutions were degassed gently under vacuum before use.
Each titration comprised 25 × 10 μL injections of CBPQT 4+ (1.57 mM) into guest solution.
Control experiments with identical injections of CBPQT 4+ into deionized water alone were used to correct titration data. ITC data collected during the analysis were fitted to an independent sites model where one independent site binds one ligand. The fit and the determination of thermodynamic parameters (Ka, n, H, S, G) were achieved by using the TA Instrument ITC analysis software (NanoAnalyze).
Turbidity measurements were performed on a Cary 50 UV-Visible spectrophotometer with
Peltier temperature control at a wavelength of 540 nm. The samples were first cooled to a suitable temperature to fully dissolve the polymer (0,5 mM) in deionized water, after which the stirring. TCP is given as the temperature when the transmittance drops to 50% during the second heating ramp.
Synthesis and characterization of NaphtGel and NaphtGel0
Synthesis of NaphtGel placed into a sealed flask under nitrogen. The reactor was heated for 24 h at 70 °C in an oven.
Then, NaphtGel was removed from the glass plates at room temperature and washed with acetone and dried successively at room temperature for 24 h and at 60 °C for 12 h. The dried gel was put in water and left under stirring for 5 days to swell at equilibrium. NaphtGel0 was prepared using the same procedure without NaphtAm.
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Figure S1
: 1 H NMR spectra of NaphtGel0 (top) and NaphtGel (bottom) recorded in CD3CN at 25°C. 
S6
The molar percentage of NaphtAm units (mol% NaphtAm) in the copolymer was calculated with the following equation:
The mol% of NaphtAm for NaphtGel was estimated as 3 % (± 0.6).
Synthesis and characterization of TTF-PNIPAM RAFT-mediated homopolymerization of NIPAM.
A mixture of NIPAM (4 g, 35 mmol), DMF (4 g), AIBN (14.5 mg, 0.09 mmol) and TTF-CTA with mS, the weight of the swelled hydrogel and mD, the weight of the hydrogel after drying to a constant weight at 60°C (the values are an average of three measurements). The equilibriumswelling ratio was reached after 24h.
Tcp of TTF-PNIPAM and TTF-PNIPAM/CBPQT 4+
The required amount of CBPQT 4+ , 4Cl -to complex all naphthalene units within NaphtGel was calculated on the basis of the mol% of NaphtAm calculated by 1 H NMR spectroscopy.
Effect of crosslinker on the swelling ratio of NaphtGel
The amount of crosslinker in NaphtGel was optimized in order to obtain hydrogels with maximum swelling ratio. The results obtained by variation of the amount of MBA crosslinker are summarized in Table S1 revealing that 0.8 mol% crosslinker is optimal for this work as it is just sufficient for crosslinking while facilitating large chain motion and mobility as required for swelling. Table S1 . Effect of crosslinker on swelling ratio (Q) of NaphtGel hydrogels containing 3 mol% naphthalene functionalized monomer in absence and presence of CBPQT Absorbance (AU)
Heating-cooling cycle absorbance at 800 nm absorbance at 520 nm heating cooling
